Within the RISC, mRNA cleavage occurs between groups have succeeded in crystallizing prokaryotic Ago-like proteins, either alone or in a complex with residues base paired to nucleotides 10 and 11 of the siRNA, and the cleavage itself does not require ATP.
siRNA mimics. The Ago-like proteins are encoded in the genomes of only a few archaea and eubacteria, and The guide siRNA remains associated with the complex, allowing it to carry out multiple rounds of RNA cleavtheir origin and function remain a mystery. Nevertheless, the structural properties of these proteins are very age. with the PAZ domain would need to break down. In ad-5#-proximal nucleotides (positions 2-5) of the guide dition to making the guide 3# region available for base strand. This is in line with a largely sequence-indepenpairing, the transition to a "single-anchor state" would dent loading of siRNAs to the RISC and with the predicalso eliminate the topological constraints, which might tion that the PIWI domain should interact stably with in fact represent a factor limiting the seed interaction the guide but not the passenger (or the target mRNA) to the siRNA nucleotides 2-8. With the resulting guidestrand of the duplex. Ordered binding of the guide nutarget duplex extending now over two A-form helical cleotides 2-5, presented on the PIWI surface in a quasiturns, cleavage of the target would occur, followed by helical form suitable for base pairing, is also consistent release of the processed target halves. Reanchoring of with the finding that, in both miRNAs and siRNAs, the the guide 3# end, possibly coupled with ejection of the 5# end (e.g., the nucleotide 2-8 "seed" in miRNAs) repcleaved product, would complete the cycle. resents a nucleation region for pairing with target
The second, "fix-ends" model does not require recurmRNAs. (4) Finally, modeling of longer A-form helices rent disruption of the guide-PAZ contact. In this model, into AfPiwi structures placed the mRNA target scissile release of the passenger strand would be accompanied phosphate in proximity to the proposed catalytic reby a change to an alternative Ago conformation that gion. This reinforces an idea that the mRNA cleavage sets the PIWI and PAZ domains further apart and consite is determined by measuring the fixed distance from sequently stretches, with some unstacking, the guide the anchored siRNA 5# end. strand, particularly its 3# region. The 5#-proximal seed The RISC Cycle Revisited nucleotides, still presented on the PIWI surface in a AfPiwi is only a distant cousin of eukaryotic Argonautes quasihelical form, would initiate the interaction with and, rather puzzlingly, binds single-and double-stranded the mRNA target. The ensuing energetically favorable DNA better than RNA (Ma et al., 2005) . Despite these propagation of the helix toward the 3# region would limitations, the derived structures, as discussed above, bring back the PIWI and PAZ domains to the more comrationalize many observations from biochemical and biopact conformation similar to that postulated for the informatic work. They also provide material for discussing models of RISC assembly and function (Figure 1) . complex of Ago with the double-stranded siRNA.
Cleavage of the target, followed by release of prothe function of numerous additional proteins not discessed mRNA halves, would be accompanied by return cussed in this review, which cofractionate with RISCs of the Ago protein and the guide siRNA to extended and miRNPs, will also yield useful data. Since RNA siconformations. Importantly, structural studies by Ma et lencing affects so many genes and cellular pathways, al. (2004) 
